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1

DETERMINING AND SELECTING
OPERATION FEATURES FOR DIGITAL
CONTENT EDITING OPERATIONS WITHIN
AN OPERATION SEQUENCE

BACKGROUND

Recent years have seen significant developments in soft-
ware and hardware platforms for generating enhanced digi-
tal 1mages through digital image editing pipelines. Indeed,
some digital content editing applications utilize cloud ser-
vice application programming interfaces (“API” s) to per-
form operations or extract information from digital images
or other digital content i1tems. For example, many digital
content editing systems can receive API calls to perform one
or more editing operations with regard to an input digital
image. Utilizing this approach, digital content editing sys-
tems can perform operations such as object identification,
image cropping, image feature modifications, or 1mage
overlays.

Although conventional digital content editing systems can
utilize APIs to generate modified digital content items, these
systems sufler from a number of technical shortcomings,
particularly with regard to the flexibility, accuracy, and
elliciency of implementing computing systems. To illustrate,
many conventional digital image editing systems are inflex-
ible 1n performing operations via APIs to generate modified
digital content. Specifically, many conventional systems
rigidly require administrator devices to develop and provide
connecting code/instructions specific to each combination of
operations. To 1llustrate, different operations oiten have
different rigid compatibility features or requirements, such
as mput and output restrictions. As a result, conventional
systems olten operate inflexibly by requiring administrator
devices to generate and provide rigid instructions for each
particular operation 1n a pipeline so that these operations
will work together when executed.

Moreover, many conventional systems are diflicult to
implement 1n circumstances that require third-party exten-
sibility. To elaborate, conventional systems are typically
incapable of establishing third-party integration with digital
content editing operations. Instead, these convention sys-
tems rigidly require providing software development Kits
(“SDK”s) to third-party systems to enable the third-party
systems to 1ntegrate various digital content editing opera-
tions on their own.

In addition, many conventional digital image editing
systems generate 1maccurate digital content. More speciii-
cally, in eflorts to bridge the compatibility gap between
digital content editing operations, many conventional sys-
tems utilize formats or features that degrade quality and
richness. For example, conventional systems can utilize an
intermediate, low-quality digital image format 1n performing
an operation sequence 1n an effort to ensure that the format
will work across various operations. As a result, these
conventional systems lose quality and richness of content 1n
digital 1images or other digital content 1tems. Indeed, using
low-quality formats loses information and reduces the qual-
ity of the final digital content output of an operation
sequence, especially where some operations are capable of
using higher quality, richer-content formats.

In addition to inaccuracy, some conventional digital
image editing systems are also ineflicient. As mentioned
above, many conventional systems require administrator
devices to generate and provide operation-specific mstruc-
tions or code. However, requiring operation-specific mstruc-
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2

tions for connecting operations requires €xcessive amounts
ol computing resources such as processing time, processing
power, and memory.

As another example of inefliciency, many conventional
digital image editing systems require excessive numbers of
user 1nteractions to generate modified digital content.
Indeed, conventional systems often provide ineflicient user
interfaces that require onerous navigation to generate modi-
fied digital content by searching for and applying individual
digital content editing operations. Processing these exces-
sive user interactions consumes large amounts computing
resources, especially 1 cases of searching for and applying
large numbers of operations, which are often repeated for
large numbers of digital content 1tems.

Thus, there are several disadvantages with regard to
conventional digital image editing systems.

SUMMARY

One or more embodiments described herein provide ben-
efits and solve one or more of the foregoing or other
problems 1n the art with systems, methods, and non-transi-
tory computer readable media that accurately, efliciently,
and flexibly establish compatibility connections between
successive digital content editing operations 1n digital con-
tent operation pipelines. In particular, in one or more
embodiments, the disclosed systems determine requirements
or operation-specilic features for executing digital content
editing operations. Moreover, the disclosed systems can
analyze operation definitions within an operation pipeline
and select, at each connection point, operation-specific fea-
tures to make an accurate and eflicient connection between
operations 1n the operation sequence. Indeed, 1n some 1mple-
mentations the disclosed systems select operation-specific
features across operations according to a hierarchical list of
supported digital content operation features to select those
operation-specific features that best preserve information
richness throughout the pipeline. Even for digital content
editing operations associated with different applications or
third-party resources, embodiments of the disclosed systems
are capable of establishing compatibility between operation
features of digital content editing operations within a pipe-
line. Thus, the disclosed systems can dynamically select
operation-specific features to improve the accuracy and
elliciency of digital content editing sequences.

Additional {features and advantages of one or more
embodiments of the present disclosure are outlined 1n the
description which follows, and 1n part will be obvious from
the description, or may be learned by the practice of such
example embodiments.

BRIEF DESCRIPTION OF TH.

(Ll

DRAWINGS

This disclosure describes one or more embodiments of the
invention with additional specificity and detail by referenc-
ing the accompanying figures. The following paragraphs
briefly describe those figures, 1n which:

FIG. 1 illustrates an example system environment in
which an operation compatibility system operates 1n accor-
dance with one or more embodiments;

FIG. 2 1llustrates an overview of a process of establishing
compatibility between operations of, and executing, a digital
content operation sequence in accordance with one or more
embodiments;

FIG. 3 illustrates an example digital image operation
sequence 1n accordance with one or more embodiments;
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FIG. 4 1llustrates an example comparison of digital con-
tent operation features in accordance with one or more

embodiments;

FIG. 5 illustrates an example digital image operation
sequence 1n accordance with one or more embodiments;

FI1G. 6 illustrates utilizing a digital content editing opera-
tion to bridge a compatibility gap between other operations
in accordance with one or more embodiments:

FIG. 7 illustrates an utilizing a third-party operation and
utilizing one digital content operation sequence as part of
another digital content operation sequence in accordance
with one or more embodiments;

FIG. 8 illustrates an example digital content operation
sequence generation interface in accordance with one or
more embodiments;

FIG. 9 illustrates an example digital content operation
sequence 1mplementation interface 1 accordance with one
or more embodiments:

FIG. 10 1llustrates a schematic diagram of an operation
compatibility system in accordance with one or more
embodiments;

FIG. 11 illustrates a flowchart of a series of acts for
establishing compatibility between operations of, and
executing, a digital content operation sequence 1n accor-
dance with one or more embodiments; and

FIG. 12 illustrates a block diagram of an example com-
puting device 1n accordance with one or more embodiments.

DETAILED DESCRIPTION

One or more embodiments described herein include an
operation compatibility system that accurately, ethciently,
and flexibly establishes compatibility connections between
successive digital content editing operations 1n digital con-
tent operation pipelines or sequences. For example, the
operation compatibility system determines supported digital
content operation features for diflerent digital content edit-
ing operations to nclude within a digital content operation
sequence of multiple successive operations. In some
embodiments, the operation compatibility system compares
the supported digital content operation features of a first
digital content operation and the supported digital content
operation features of a second (e.g., subsequent) digital
content operation. Based on the comparison, the operation
compatibility system selects a digital content operation
feature supported by, or compatible with, both the first
operation and the second operation. For instance, the opera-
tion compatibility system selects a supported digital content
operation feature for the first operation from a hierarchical
list of supported digital content operation features of the
second operation (e.g., listed in order of information rich-
ness). Through this process, in one or more embodiments,
the operation compatibility system performs a digital con-
tent operation sequence by establishing compatibility
between, and executing, sequential digital content editing
operations utilizing supported digital content operation fea-
tures.

As just mentioned, 1n one or more embodiments the
operation compatibility system executes a digital content
operation sequence. For example, the operation compatibil-
ity system executes multiple successive digital content edit-
ing operations as part of a pipeline or a sequence to edit
digital content such as digital images, digital videos, digital
audio, or other types of digital content. In some embodi-
ments, the operation compatibility system establishes com-
patibility between, and implements, digital content editing,
operations from different applications or soitware programs.
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For example, the operation compatibility system utilizes a
first digital content editing operation from a first application
and a second digital content editing operation from a second
application within a single, common operation sequence.

In these or other embodiments, the operation compatibil-
ity system establishes compatibility between successive
operations while preserving quality and/or information rich-
ness associated with digital content passed from operation to
operation. For example, the operation compatibility system
executes the operations 1 a sequence utilizing particular
supported digital content operation features such as sup-
ported formats or file types. Indeed, as suggested above,
different digital content editing operations of a single digital
content operation sequence have different digital content
operation features that they support (or prefer). For example,
a first digital 1image editing operation 1s capable of gener-
ating a digital 1image 1 one of a particular set of digital
image file types, and a second (e.g., subsequent) digital
image editing operation 1s capable of accepting an 1nput
digital 1mage 1n one of a diflerent set of digital image file
types. Thus, to connect the first digital image editing opera-
tion to the second digital image editing operation, 1n some
embodiments, the operation compatibility system selects a
digital 1image file type for executing the first digital image
editing operation. The operation compatibility system then
provides the digital image file type as input for the second
digital image editing operation.

As mentioned, in certain described embodiments the
operation compatibility system connects digital content edit-
ing operations together by selecting commonly supported
digital content operation features. To elaborate, in some
cases, the operation compatibility system compares a {first
set of supported digital content operation features (associ-
ated with a first digital content editing operation) and a
second set of supported digital content operation features
(associated with a second digital content editing operation).
For example, the operation compatibility system utilizes the
second set of supported digital content operation features as
a standard by which to measure and select a supported
digital content operation to utilize in executing the first
digital content editing operation. In some cases, the opera-
tion compatibility system selects a feature prioritized or
preferred by the second operation and that 1s also compatible
with the first operation. For example, the operation compat-
ibility system 1dentifies a limiting digital content operation
feature associated with the second operation, such as an
accepted or compatible input digital image file type. Thus, 1n
certain embodiments, the operation compatibility system
executes or performs the first digital content editing opera-
tion to generate an output digital content item (e.g., output
from the first operation) 1n a format or a file type preferred
by the second digital content editing operation (e.g., pre-
terred as input 1nto the second operation), thereby preserving
information richness and quality of digital content from
operation to operation.

Indeed, 1n one or more embodiments, the operation com-
patibility system utilizes a successive or a subsequent set of
supported digital content operation features (e.g., a set of
digital content operation features supported by a successive
or a subsequent operation) as a basis by which to select a
supported digital content operation feature for executing a
previous or prior operation 1n a sequence. For example, the
operation compatibility system identifies a subsequent set of
digital content operation features as a hierarchical listing of
digital content operation features, where the operation fea-
tures are listed in order of preference for the subsequent
digital content editing operation. In some cases, a set of
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digital content operation features 1s listed based on infor-
mation richness relative to the respective operation (e.g.,
where richer file types or other features are listed above
those that are less information-rich, or vice-versa).

In certain embodiments, the operation compatibility sys-
tem automatically (e.g., without user interaction) selects a
digital content editing operation to include within a digital
content operation sequence. For example, the operation
compatibility system determines that a first set of supported
digital content operation features associated with a first
digital content editing operation includes no digital content
operation feature compatible with a second (e.g., subse-
quent) digital content editing operation. To make this deter-
mination, 1n some cases, the operation compatibility system
compares the first set of digital content operation features
with a second set of digital content operation features
associated with the second operation.

Upon determiming that the first operation 1s incompatible
with the second operation (e.g., determining that the first set
of digital content operation features includes no common
teatures with the second set of digital content operation
teatures), the operation compatibility system selects a third
digital content editing operation to bridge the compatibility
gap between the first and second operations. For instance,
the operation compatibility system compares a third set of
digital content operation features (associated with the third
operation) with the first set and the second set to determine
that the third set includes digital content operation features
compatible with both the first set and the second set. Thus,
in certain cases, the operation compatibility system auto-
matically selects a third operation to incorporate within the
digital content operation sequence between the first opera-
tion and the second operation.

In one or more embodiments, the operation compatibility
system extends to third-party digital content editing opera-
tions (e.g., digital content editing operations associated with
third-party applications). For instance, the operation com-
patibility system receives user interaction indicating a third-
party operation and determines a set of digital content
operation features associated with the third-party operation.
The operation compatibility system further incorporates the
third-party operation into an operation sequence by selecting
digital content operation features associated with the third-
party operation and causing the third-party system to per-
form the operation.

In one or more embodiments, the operation compatibility
system further provides graphical user interfaces to generate
digital content operation sequences and to implement digital
content operation sequences. To elaborate, the operation
compatibility system provides a digital content operation
sequence generation interface for quickly and efhiciently
arranging and generating a digital content operation
sequence. For example, the operation compatibility system
provides a digital content operation generation intertace for
selecting and placing digital content operation elements
relative to one another 1n a sequence.

In addition, 1in some embodiments, the operation compat-
ibility system provides a digital content operation sequence
implementation interface for quickly and efliciently imple-
menting or applying a digital content operation sequence.
For example, the operation compatibility system provides a
digital content operation implementation interface for apply-
ing previously generated sequences to digital content 1tems,
sometimes 1n large numbers at once. Additional detail
regarding the digital content operation generation interface
and the digital content operation implementation interface 1s
provided below with reference to the figures.
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As suggested above, embodiments of the operation com-
patibility system provide several advantages over conven-
tional digital image editing systems. For example, embodi-
ments of the operation compatibility system provide
improved flexibility over conventional digital image editing
systems. To 1llustrate, unlike many conventional systems
that rigidly require administrator devices to generate and
provide mdependent computing instructions for connecting
cach possible combination of operations, the operation com-
patibility system can automatically analyze defined features
corresponding to each operation and flexibly determine
individualized operation {features to connect operations
within a sequence. In addition, embodiments of the opera-
tion compatibility system can incorporate third-party digital
content editing operations together with native operations 1n
a single digital content operation sequence. Indeed, unlike
conventional systems that are incapable of establishing
compatibility with third-party operations (and instead
merely provide SDKs for third-party systems to access
various operations), the operation compatibility system can
establish compatibility between digital content operation
teatures of third-party operations and native operations alike
within a single operation sequence.

In addition, certain embodiments of the operation com-
patibility system 1improve accuracy relative to conventional
systems. In particular, while many conventional systems
utilize intermediate common formats across entire operation
sequences, the operation compatibility system can select
operation-specific features to preserve high-quality, infor-
mation-rich digital content. Indeed, conventional systems
often lose large amounts of information by utilizing low-
quality intermediate formats or features. The operation com-
patibility system, on the other hand, individually analyzes
cach operation of a digital content operation sequence to
select high quality digital content operation features for each
transition between successive operations.

In addition to improved accuracy, embodiments of the
operation compatibility system further provide improved
elliciency over many conventional digital image editing
systems. As opposed to many conventional systems that
require operation-specific code or computer instructions for
connecting each pair of operations, the operation compat-
ibility system can individually select digital content opera-
tion features for operations included within a digital content
operation sequence. By specifically tailoring the selection of
operation features between each pair of operations within a
sequence, the operation compatibility system requires fewer
computing resources such as processing time, processing
power, and memory.

As another example of improved efliciency, the operation
compatibility system provides more eflicient user interfaces
than conventional digital i1mage editing systems. For
example, the operation compatibility system provides a
digital content operation generation interface that, compared
to conventional systems, reduces the number of user inter-
actions required to generate sequences of digital content
editing operations. In addition, the operation compatibility
system provides a digital content operation implementation
interface that reduces the number of user interactions
required to modity digital images utilizing various digital
image editing operations. By requiring and processing fewer
user 1nteractions, the operation compatibility system ties up
fewer computing resources such as processing time, pro-
cessing power, and memory that would otherwise be
required to process larger numbers of user interactions.

Additional detail regarding the operation compatibility
system will now be provided with reference to the figures.
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For example, FIG. 1 illustrates a schematic diagram of an
example system environment for implementing an operation
compatibility system 102 in accordance with one or more
embodiments. An overview of the operation compatibility
system 102 1s described 1n relation to FIG. 1. Thereaftter, a
more detailed description of the components and processes
of the operation compatibility system 102 is provided in
relation to the subsequent figures.

As shown, the environment includes server(s) 104, a
client device 108, a database 112, and a network 114. Each
of the components of the environment communicate via the
network 114, and the network 114 1s any suitable network
over which computing devices communicate. Example net-
works are discussed 1n more detail below 1n relation to FIG.
12.

As mentioned, the environment includes a client device
108. The client device 108 15 one of a variety of computing
devices, including a smartphone, a tablet, a smart television,
a desktop computer, a laptop computer, a virtual reality
device, an augmented reality device, or another computing
device as described 1n relation to FIG. 12. Although FIG. 1
illustrates a single client device 108, 1n some embodiments
the environment includes multiple different client devices,
cach associated with a different user (e.g., a digital image
editor). The client device 108 commumnicates with the
server(s) 104 via the network 114. For example, the client
device 108 receives user input from a user interacting with
the client device 108 (e.g., via the client application 110) to,
for 1nstance, edit or modity digital content such as a digital
image, a digital video, or a digital document. In some cases,
the client device 108 receives user input via the client
application 110 to generate a digital content operation
sequence and/or to execute a digital content operation
sequence. Thus, the operation compatibility system 102 on
the server(s) 104 receives information or instructions to
generate a modified digital content item utilizing one or
more digital content editing operations stored within the
database 112.

As shown, the client device 108 includes a client appli-
cation 110. In particular, the client application 110 1s a web
application, a native application installed on the client
device 108 (e.g., a mobile application, a desktop application,
etc.), or a cloud-based application where all or part of the
functionality 1s performed by the server(s) 104. The client
application 110 presents or displays information to a user,
including a digital content operation sequence generation
interface and/or a digital content operation sequence 1mple-
mentation interface. In some cases, the client device 108
includes the client application 110 as well as a second client
application. For example, the client application 110 includes
a digital content operation sequence generation interiace,
and the second client application includes a digital content
operation sequence implementation interface. In any case, a
user interacts with the client application 110 to provide user
input to perform operations as mentioned above, such as
selecting an operation element and placing the operation
clement before or after one or more other operation elements
to assemble an operation sequence for editing digital content
and/or performing a digital content operation sequence to
modily one or more digital content items.

As 1llustrated 1n FIG. 1, the environment includes the
server(s) 104. The server(s) 104 generates, tracks, stores,
processes, receives, and transmits electronic data, such as
digital content editing operations and indications of user
interactions. For example, the server(s) 104 receives data
from the client device 108 in the form of an indication of
user 1nteraction selecting a digital content editing operation
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(e.g., corresponding to an operation element) to include
within a digital content operation sequence. In addition, the
server(s) 104 transmits data to the client device 108 to
provide a modified digital content item such as a modified
digital 1mage resulting from executing a digital content
operation sequence. Indeed, the server(s) 104 communicates
with the client device 108 to transmit and/or receive data via
the network 114. In some embodiments, the server(s) 104
comprises a distributed server where the server(s) 104
includes a number of server devices distributed across the
network 114 and located in different physical locations. The
server(s) 104 comprises a content server, an application
server, a communication server, a web-hosting server, a
multidimensional server, or a machine learning server.

As shown 1 FIG. 1, the server(s) 104 also includes the
operation compatibility system 102 as part of a digital
content editing system 106. The digital content editing
system 106 communicates with the client device 108 to
perform various functions associated with the client appli-
cation 110 such as storing and managing a repository of
digital content 1tems, moditying digital content items, and
providing modified digital content items for display. For
example, the operation compatibility system 102 communi-
cates with the database 112 to access a repository of digital
content 1tems and a repository of digital content editing
operations used to modily one or more stored digital content
items. Indeed, as further shown 1n FIG. 1, the environment
includes a database 112. In particular, the database 112
stores information such as a repository of digital images as
well as a repository of digital content editing operations.

Although FIG. 1 1llustrates a particular arrangement of the
environment, in some embodiments, the environment has a
different arrangement ol components and/or may have a
different number or set of components altogether. For
instance, in some embodiments, the operation compatibility
system 102 1s implemented by (e.g., located entirely or in
part on) the client device 108 and/or a third-party device. In
addition, 1n one or more embodiments, the client device 108
communicates directly with the operation compatibility sys-
tem 102, bypassing the network 114. Further, in some
embodiments, the database 112 1s located external to the
server(s) 104 (e.g., 1n communication via the network 114)
or located on the server(s) 104 and/or on the client device
108.

As mentioned, 1n one or more embodiments, the operation
compatibility system 102 executes a digital content opera-
tion sequence that includes multiple digital content editing
operations. In particular, the operation compatibility system
102 determines and selects digital content operation features
to utilize for each operation within the sequence to ensure
compatibility from one operation to the next while also
preserving quality and information richness of digital con-
tent. FIG. 2 1illustrates a sequence of acts 202-212 for
determining compatibility of features between successive
operations of a digital content operation sequence 1 accor-
dance with one or more embodiments. The description of
FIG. 2 provides an overview of the acts 202-212, and
additional detail regarding the specific acts 1s provided
thereafter with reference to subsequent figures.

As 1llustrated in FIG. 2, the operation compatibility
system 102 establishes compatibility for, and executes, a
digital content operation sequence by performing a series of
acts 202-212. In some embodiments, a digital content opera-
tion sequence includes one or more digital content editing
operations that are performed sequentially, one after another,
to generate a modified digital content item. For instance, the
operation compatibility system 102 determines how to pass
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information from one operation to the next to ensure com-
patibility while also preserving digital content quality and
richness. In some embodiments, a digital content operation
sequence includes a digital image operation sequence for
modifying a digital image.

For example, a digital content editing operation (or some-
times simply “operation”) includes a computer operation
executable to perform a modification or an edit to a digital
content 1tem. In certain cases, a digital content editing
operation includes a digital 1mage editing operation to
modily color, saturation, objects, foreground, or background
of a digital image. For example, a digital content editing
operation can include cropping an object from a digital
image, adding an object to a digital image, applying a filter
to a digital image, replacing a background of a digital image,
or moditying color parameters (e.g., hue, saturation, etc.). In
some 1mplementations, a digital content operation can also

include moditying a color space (e.g., CMYK or RGB), a

s1ze (e.g., one or more dimensions), a file type, an orienta-
tion, and/or a resolution of a digital image. In other cases, a
digital content editing operation includes a digital video
editing operation (e.g., to modily a format, a codec, a
resolution, a color space, or a length of a digital video) or a
digital document editing operation (e.g., to modify a format,
a language, or a font of a digital document).

In one or more embodiments, a digital content editing
operation includes or defines various supported or compat-
ible digital content operation features (or sometimes simply
“features™). In some cases, a digital content operation fea-
ture refers to an attribute or a characteristic supported by, or
compatible with, a digital content editing operation. For
example, a digital content operation feature includes a
supported color space, a maximum or mimmum size (€.g.,
one or more maximum or mimmum dimensions), a set of
supported mput file types, a set of supported output {ile
types, a set of supported codecs, supported orientations,
and/or supported resolutions. In some embodiments, a digi-
tal content operation feature refers to a digital image file type
(or a digital video file type or a digital document file type or
a digital audio file type).

In some cases, a digital content editing operation defines
digital content operation features in a particular order or
hierarchy. For instance, some listings of digital content
operation features are in order of preference for an opera-
tion, where higher-listed features in an operation’s defini-
tions are more preferred or more prioritized for the opera-
tion. In some embodiments, supported digital content
operation features are listed 1n a hierarchical arrangement
according to information richness, where higher-ranked fea-
tures (e.g., file types, file sizes, color spaces, or image
dimensions) are more iformation rich and/or less lossy. For
example, a digital image file type hierarchy of supported
digital 1mage file types for a digital image editing operation
includes, 1n order of information richness, PSD, TIFF (in-
cludes layers, but not as rich as PSD), PNG (lossless, but has
no layers), and JPEG (lossy with no layers). Other digital
image lile types (or other digital content file types) are also
possible.

By implementing a digital content operation sequence,
such as the digital content operation sequence 1llustrated 1n
FIG. 2, the operation compatibility system 102 modifies a
digital content 1tem. For example, the operation compatibil-
ity system 102 modifies a digital content item such as a
digital image, a digital video, a digital document, or a digital
audio file. As 1illustrated 1n FIG. 2, the operation compat-

10

15

20

25

30

35

40

45

50

55

60

65

10

ibility system 102 executes a digital content operation
sequence including two operations, Operation A and Opera-
tion B.

As mentioned, to perform the digital content operation
sequence, the operation compatibility system 102 estab-
lishes compatibility between Operation A and Operation B.
More specifically, the operation compatibility system 102
performs the acts 202-212 to establish compatibility
between, and to execute, Operation A followed by Operation
B. As shown, the operation compatibility system 102 per-
forms an act 202 to receive a request for a digital content
operation sequence. In particular, the operation compatibil-
ity system 102 recerves user interaction (e.g., via a digital
content operation implementation interface displayed on the
client device 108) to perform a digital content operation
sequence. In some embodiments, the operation compatibil-
ity system 102 receives an indication of user interaction
requesting the sequence in the form of a drag-and-drop of
one or more digital content items 1nto a folder associated
with the sequence (and which causes the operation compat-
ibility system 102 to execute the sequence). In other embodi-
ments, the request to perform a digital content operation
sequence comes 1n the form of an upload to a particular
tolder, an 1indication of a batch upload and an 1mport folder,
an indication of one or more digital images (or other digital
content 1tems) and/or folders along with a request to repro-
cess the digital images and/or folders, and/or an indication
to change a sequence of operations within a pipeline (e.g.,
within a user interface).

As shown 1n FIG. 2, the operation compatibility system
102 also performs an act 204 to determine supported opera-
tion features for a first operation. More specifically, in
response to the user interaction requesting the digital content
operation sequence, the operation compatibility system 102
determines supported digital content operation features
associated with Operation A (e.g., the first operation 1n the
sequence). For example, the operation compatibility system
102 processes definitions associated with Operation A to
identify features such as a unique operation identifier, a
number of names 1nput slots, an output slot, and an 1ndica-
tion of whether the operation can be used for automatic
conversions.

Additionally, the operation compatibility system 102
identifies other supported features such as an ordered list of
supported file types (e.g., digital image file types, digital
video file types, digital document file types, or digital audio
file types). In some cases, the operation defines the list of
supported features (e.g., file types) 1 a hierarchy, ordered
according to preference of the operation (e.g., where higher-
ranked features are more prelerred by the operation or
vice-versa). For mnstance, in some cases a listing of digital
image file types 1s ordered 1n a hierarchical arrangement of
information richness, where higher-ranked file types are
richer (e.g., mnclude more information) and are therefore
more preferred. In some embodiments, the listing of digital
content operation features (or digital image file types) 1s 1n
order of information loss, where higher-ranked features (or
file types) are less lossy and lower-ranked features (or file
types) are more lossy. As shown, the operation compatibility
system 102 identifies the supported features of Operation A
such as Feature 1, Feature 2, and Feature 3, ordered 1n
relation to Operation A (e.g., where Feature 1 1s highest
priority or most preferred).

In addition, the operation compatibility system 102 per-
forms an act 206 to determine supported operation features
for a second operation. Indeed, as shown 1 FIG. 2, the
operation compatibility system 102 determines supported
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digital content operation features for Operation B, which
immediately follows Operation A 1n the sequence. In par-
ticular, the operation compatibility system 102 accesses
definitions of Operation B to identily supported digital
content operation features (e.g., listed in a hierarchical
arrangement 1n relation to Operation B). As illustrated 1n
FIG. 2, the operation compatibility system 102 identifies
Feature 4, Feature 2, and Feature 5 as supported features for
Operation B, listed according to information richness and/or
preference of Operation B (e.g., where Feature 4 1s highest
priority or most preferred).

As further 1llustrated i FIG. 2, the operation compatibil-
ity system 102 performs an act 208 to compare operation
teatures. More specifically, the operation compatibility sys-
tem 102 compares supported digital content operation fea-
tures of Operation A with those of Operation B. Indeed, the
operation compatibility system 102 compares features to
identify features supported by both operations, so that
Operation A generates an output that 1s acceptable to Opera-
tion B (while also preserving information richness). As
shown, the operation compatibility system 102 compares
Feature 1 (from Operation A) with Feature 4 (Irom Opera-
tion B). Likewise, the operation compatibility system 102
compares other features of Operation A with other features
of Operation B. Based on the comparison, the operation
compatibility system 102 identifies one or more digital
content operation features supported by both Operation A
and Operation B.

Additionally, the operation compatibility system 102 per-
forms an act 210 to select a supported digital content
operation feature. Indeed, the operation compatibility sys-
tem 102 selects a digital content operation feature that 1s
compatible with both Operation A and Operation B and that
preserves information richness of a digital content item
passed from Operation A to Operation B. For example, the
operation compatibility system 102 identifies a limiting
digital content operation feature associated with Operation B
and selects a corresponding digital content operation feature
of Operation A for the limiting feature. In some cases,
Operation B accepts only one type (or one of a set of types)
of digital content as input as a limiting feature, and the
operation compatibility system 102 thus selects a feature for
Operation A to generate digital content compatible with the
acceptable input of Operation B.

In some cases, the operation compatibility system 102
selects a highest-ranked digital content operation feature of
Operation B that 1s also supported by Operation A for
utilizing 1n Operation A. Indeed, because Operation B
receives the output generated by Operation A as input, the
digital content operation features supported by Operation B
dictate which feature to select for executing Operation A. To
claborate, the quality or information richness of a digital
content 1tem generated or output by the digital content
operation sequence 1s limited by the output of Operation B
(e.g., because the sequence does not end with Operation A).
Thus, the operation compatibility system 102 selects a
supported digital content operation feature for utilizing 1n
Operation A that provides a highest possible imnformation
richness supported by Operation B, thereby enabling Opera-
tion B to also generate a highest quality output possible. As
shown, the operation compatibility system 102 selects Fea-
ture 2 because Feature 2 1s the highest-quality (or only)
digital content operation supported by both Operation A and
Operation B.

As further 1llustrated in FIG. 2, the operation compatibil-
ity system 102 performs an act 212 to execute the digital
content operation sequence. More specifically, the operation
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compatibility system 102 executes the digital content opera-
tion sequence by performing Operation A followed by
Operation B. As shown, the operation compatibility system
102 performs Operation A utilizing Feature 2 to generate a
modified digital content item which 1s then passed to Opera-
tion B for further modification.

As mentioned above, in some embodiments, the operation
compatibility system 102 performs a digital content opera-
tion sequence 1n the form of a digital image operation
sequence including multiple digital image editing opera-
tions. In particular, the operation compatibility system 102
generates a modified digital image utilizing multiple digital
image editing operations in a sequence. FIG. 3 illustrates a
digital 1mage operation sequence including a plurality of
digital 1image editing operations in accordance with one or
more embodiments.

As 1llustrated in FIG. 3, the operation compatibility
system 102 performs a digital 1image operation sequence
including the digital image editing operations 302-308. In
some cases, different digital image editing operations (or
operations for editing other digital content) are associated
with different applications or software programs. For
example, the operation compatibility system 102 performs
the auto straighten operation 302 from a first digital image
editing application (e.g., ADOBE LIGHTROOM®).

To perform the auto straighten operation 302, the opera-
tion compatibility system 102 communicates with an auto-
mation service 312 associated with the first digital image
editing application to access a digital image (or some other
digital content 1item) from an 1nternal cloud storage 318 (e.g.,
the database 112). In addition, the operation compatibility
system 102 communicates with the automation service 312
to perform the auto straighten operation 302 (on the
accessed digital image) by reading the operation from the
internal cloud storage 318 and storing the result back on the
internal cloud storage 318. As shown, the auto straighten
operation 302 accepts a raw photo as input (e.g., a digital
image captured or uploaded by the client device 108 to the
internal cloud storage 318 or a third-party cloud storage) and
performs the auto straighten operation to the raw photo.

In addition, the operation compatibility system 102 per-
forms an apply preset operation 304, which 1s also associ-
ated with the first digital image editing application. More
specifically, the operation compatibility system 102 com-
municates with the automation service 312 to access (from
the internal cloud storage 318) and incorporate the apply
preset operation 304 after the auto straighten operation 302.
To 1ncorporate the apply preset operation 304 as part of the
digital 1image operation sequence, the operation compatibil-
ity system 102 selects a digital image file type for utilizing
in the auto straighten operation 302. Indeed, the operation
compatibility system 102 compares output digital image file
types supported by the auto straighten operation 302 and
input digital image file types supported by the apply preset
operation 304 to identily and select a digital image file type.
As suggested above, the operation compatibility system 102
selects a digital image file type that 1s the most information-
rich file type available that 1s also supported by both the auto
straighten operation 302 and the apply preset operation 304.

As shown, the operation compatibility system 102
executes the apply preset operation 304 to modify the output
digital image generated by the auto straighten operation 302.
Indeed, the operation compatibility system 102 utilizes the
auto straighten operation 302 to modily the raw photo by
applying one or more presets. In some embodiments, the
operation compatibility system 102 also modifies the raw
photo 1nto a different format or file type compatible with the
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apply preset operation 304. In some cases, however, the auto
straighten operation 302 generates an output 1n a format
(e.g., DNG) compatible with the apply preset operation 304,
and the operation compatibility system 102 thus retains the
tull color fidelity a digital image from the auto straighten
operation 302 to the apply preset operation 304 without
changing the format. Thus, the operation compatibility sys-
tem 102 utilizes the apply preset operation 304 to modify the
digital image via preset modifications (e.g., a predetermined
color modification, a predetermined size modification, or
some other type of predetermined modification) defined by

the operation compatibility system 102 or by the client

device 108.
As further 1llustrated in FIG. 3, the operation compatibil-
ity system 102 performs a replace smart object operation

306 associated a second digital image editing application
(e.g., ADOBE PHOTOSHOP®). To elaborate, the operation

compatibility system 102 communicates with an automation
service 314 associated with a second digital image editing
application to read the replace smart object operation 306
from the internal cloud storage 318 and to store the result
back on the internal cloud storage 318. Indeed, the operation
compatibility system 102 1s capable of incorporating digital
image editing operations from different digital image editing
applications into a single digital image operation sequence.

To 1incorporate the replace smart object operation 306, the
operation compatibility system 102 determines an output
digital 1mage file type for utilizing with the apply preset
operation 304. More specifically, the operation compatibility
system 102 determines one of a set of file types acceptable
as input for the replace smart object operation 306. The
operation compatibility system 102 further selects a digital
image lile type for executing the apply preset operation 304
by, for example, selecting a highest-ranked file type from the
listing of supported file types associated with the replace
smart object operation 306. In some cases, the replace smart
object operation 306 accepts only one limiting file type of
digital 1mage as mput, and the operation compatibility
system 102 thus identifies and selects the limiting digital
image file type associated with the replace smart object
operation 306.

As 1llustrated 1n FIG. 3, the operation compatibility
system 102 executes the replace smart object operation 306
by applying a template (e.g., a template generated via the
first digital image editing application or the second digital
image editing application and/or as part of a different
operation pipeline) to replace a smart object of the digital
image output by the apply preset operation 304. To perform
the replace smart object operation 306, the operation com-
patibility system 102 determines and selects a supported
digital 1mage file type associated with the automated trans-
lation operation 308.

Similar to the above discussion, the operation compat-
ibility system 102 compares supported (input) digital image
file types of the automated translation operation 308 with
supported (output) digital image file types of the replace
smart object operation 306. Based on the comparison, the
operation compatibility system 102 selects a supported
digital 1image file type supported by both the automated
translation operation 308 and the replace smart object opera-
tion 306. In some cases, the operation compatibility system
102 selects a digital image file type (e.g., a highest-ranked,
least lossy, and/or most information-rich digital image file
type) from a hierarchical listing of supported digital image

file types associated with the automated translation opera-
tion 308.
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Indeed, the operation compatibility system 102 performs
the automated translation operation 308 by communicating
with a machine learning (“ML”") service 316 associated with
a third application (e.g., a machine learning application). For
example, the operation compatibility system 102 communi-
cates with the ML service 316 to access the automated
translation operation 308 from the internal cloud storage
318. As illustrated in FIG. 3, the operation compatibility
system 102 utilizes the automated translation operation 308
to apply a language translation to (text of) the digital image
output by the replace smart object operation 306. Thus, the
operation compatibility system 102 generates the output
document 310 from the digital image operation sequence
including the digital image editing operations 302-308.

In some cases, the operation compatibility system 102
receives certain limitations or preferences for the output
document 310 from the client device 108. For example, the
operation compatibility system 102 receives an indication of
an output resolution or size (e.g., 500x800 pixels). Thus, 1n
cases where the automated translation operation 308 sup-
ports scaling or resizing a digital 1mage, the operation
compatibility system 102 generates the output document
310 1n the requested dimensions via the scaling functionality
of the automated translation operation 308. In cases where
the automated translation operation 308 does not support
scaling, however, the operation compatibility system 102
identifies, selects, and automatically inserts an operation that
1s capable of scaling the digital image into the requested
resolution to generate the output document 310.

In some embodiments, the operation compatibility system
102 walks back and identifies another operation (e.g., the
replace smart object operation) earlier 1n the pipeline that 1s
capable of performing the requested scaling to resize the
digital image earlier 1n the pipeline. As another example, the
operation compatibility system 102 receives an indication of
a particular format for the output document 310. Thus, the
operation compatibility system 102 identifies an operation
within the pipeline capable of converting the digital image
into the requested format and carries the requested format
through subsequent operations as well, as long as the opera-
tions are compatible with the requested format and even it
other formats are higher ranked. Indeed, 1n some cases, the
operation compatibility system 102 identifies an earliest
possible operation for generating a digital image 1n an output
format, where each subsequent operation 1n the pipeline 1s
also compatible with the output format.

Although FIG. 3 illustrates digital image editing opera-
tions 302-308 1n a particular order, alternative orders are
possible. Indeed, the operation compatibility system 102 can
incorporate and arrange operations in any order utilizing the
techniques described herein to establish compatibility from
operation to operation.

As mentioned above, in certain described embodiments,
the operation compatibility system 102 compares supported
digital content operation features (e.g., supported digital
image file types) of adjacent or sequential operations 1n a
sequence. In particular, the operation compatibility system
102 compares supported features ol a prior operation and a
subsequent operation to select digital content operation
teatures for utilizing with respect to the prior operation. FIG.
4 1illustrates an example comparison of supported digital
content operation features of two adjacent operations 1n
accordance with one or more embodiments.

As 1llustrated in FIG. 4, the operation compatibility
system 102 1dentifies supported digital content operation
teatures (e.g., supported digital image file types) for an apply
preset operation 402. Specifically, the operation compatibil-
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ity system 102 accesses or determines definitions of the
apply preset operation that indicate a hierarchical listing of
supported digital content operation features. As shown, the
apply preset operation 402 lists supported digital image file
types 1n order of preference and/or information richness,
where DNG 1s ranked first, PNG 1s ranked second, and JPEG
1s ranked third. Indeed, DNG 1mages are the most informa-
tion rich of the three formats, while JPEG 1s the least
information rich.

As also illustrated in FIG. 4, the operation compatibility
system 102 identifies supported digital content operation
features (e.g., supported digital image file types) for a
replace smart object operation 404, which immediately
tollows the apply preset operation 402 in an operation
sequence. Specifically, the operation compatibility system
102 determines or identifies a hierarchical listing of sup-
ported digital image file types. As shown, the operation
compatibility system 102 i1dentifies PNG as highest-ranked,
JPEG next, then SVG, and PSD.

As further illustrated 1n FIG. 4, the operation compatibil-
ity system 102 performs a comparison of operation features
406. More particularly, the operation compatibility system
102 compares the supported digital content operation fea-
tures of the apply preset operation 402 with the supported
digital content operation features of the replace smart object
operation 404. To compare the features, the operation com-
patibility system 102 utilizes the supported features of the
replace smart object operation 404 (e.g., the subsequent
operation) as the limiting factor, or the standard by which to
determine, which feature to select. In some cases, however,
the operation compatibility system 102 utilizes a master list
of digital content operation feature hierarchy (e.g., digital
image file type hierarchy) maintained at the system level.
For example, the operation compatibility system 102 main-
tains a digital content operation feature hierarchy that indi-
cates which features are preferred (e.g., are more mforma-
tion rich or less lossy) over other features.

For example, as shown, the operation compatibility sys-
tem 102 compares each listed feature (or file type) associ-
ated with the replace smart object operation 404 with each
listed feature (or file type) associated with the apply preset
operation 402 1n turn. Particularly, the operation compat-
ibility system 102 compares the PNG file type of the replace
smart object operation 404 with the DNG file type, the PNG
file type, and the JPEG file type of the apply preset operation
302. Then, the operation compatibility system 102 compares

the JPEG file type of the replace smart object operation 404
with each of the DNG, PNG, and JPEG file types of the
apply preset operation 402. Likewise, the operation com-
patibility system 102 compares the SVG and PSD file types
with the DNG, PNG, and JPEG file types as well.

As a result of the comparison, the operation compatibility
system 102 performs a selection of an operation feature 408.
In particular, the operation compatibility system 102 1den-
tifies one or more commonly supported digital content
operation features (or commonly supported digital image file
types). For example, the operation compatibility system 102
identifies PNG and JPEG as file types supported by both the
apply preset operation 402 and the replace smart object
operation 404. In addition, the operation compatibility sys-
tem 102 determines that PNG 1s higher ranked than JPEG in
the hierarchy of preferred (or more information rich) digital
image file types for the replace smart object operation 404
(e.g., the subsequent operation). Thus, the operation com-
patibility system 102 selects PNG as the digital content
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operation feature (or the digital image file type) to utilize 1n
performing the apply preset operation 402 (e.g., the prior
operation of the two).

As mentioned, 1n one or more embodiments, the operation
compatibility system 102 performs a digital image operation
sequence. In particular, to execute the digital image opera-
tion sequence, the operation compatibility system 102 com-
pares supported digital image file types for each successive
operation and selects file types for each transition between
adjacent operations. FIG. 3 illustrates a digital image opera-
tion sequence including digital image editing operations
502-512 1n accordance with one or more embodiments.

As 1llustrated 1n FIG. 5, the operation compatibility
system 102 selects a supported digital image file type for
cach digital image editing operation. Particularly, the opera-
tion compatibility system 102 analyzes supported digital
content operation features for inputs and outputs of various
operations. In some cases, the operation compatibility sys-
tem 102 compares the supported output digital image file
types with the supported input digital image file types of the
next operation 1n the sequence to select a file type for
performing an operation. For example, as shown, the opera-
tion compatibility system 102 selects the DNG file type for
the auto straighten operation 502 by comparing the sup-
ported output file types of the auto straighten operation 502
with the supported mput file types of the next operation (e.g.,
the apply present operation 504).

As described, the operation compatibility system 102
selects the DNG file type by looking to the hierarchical
listing of supported digital image file types for the apply
preset operation 504 (e.g., the next operation in the
sequence). For instance, the operation compatibility system
102 analyzes a listing of supported input file types for the
apply preset operation 504. Indeed, the operation compat-
ibility system 102 identifies the DNG file type as the highest
ranked (e.g., most preferred and/or most information rich)
file type for the mput of the apply preset operation 504. The
operation compatibility system 102 therefore selects the
DNG file type for the output of the auto straighten operation
502 (which 1s included within the listing of file types
supported by the auto straighten operation 502) to thereby
generate a DNG output to pass to the apply preset operation
504.

In like fashion, the operation compatibility system 102
selects supported digital image file formats for other opera-
tions as well. For example, the operation compatibility
system 102 compares the listing of supported mput digital
image file types for the replace smart object operation 506
with those of the output of the apply preset operation 504.
From the comparison, the operation compatibility system
102 selects the PNG file type for the apply preset operation
(PNG 1s top ranked for the replace smart object operation
506).

Similarly, based on the listing of supported mput file types
for the automated translation operation 508, the operation
compatibility system 102 selects the PSD file type for the
replace smart object operation 506. Further, based on the
listing of supported input digital image file types for the auto
conversion operation 510, the operation compatibility sys-
tem 102 selects the TIFF file type for the automated trans-
lation operation 508. Thus, the operation compatibility sys-
tem 102 selects digital image file types for each transition
between operations to pass digital images in the various file
types Irom operation to operation.

In some cases, supported input features (e.g., file types)
are not necessarily the same as supported output features
(e.g., file types) for a given operation. For example, a given
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operation may list a first set of supported digital content
operation features for input and a second set of supported
digital content operation features for output. In some cases,
for instance, an operation supports only a single digital
image file type (or digital video file type or digital document
file type) as input, while supporting four or five file types for
output. The operation compatibility system 102 thus selects
supported features based on comparing supported output
teatures of a prior operation with supported mput features of
a subsequent operation.

In addition to selecting digital image file types (or other
digital content operation features) based on comparing file
types (or other features) across operations, the operation
compatibility system 102 selects a digital image file type
based on user interaction. For example, the operation com-
patibility system 102 receives user interaction via a user
interface on the client device 108 to select a particular digital
image file type (or some other digital content operation
feature). As shown i FIG. 5, the operation compatibility
system 102 receives an indication of a user selected GIF
output 512. Based on the indication of user selection of a
GIF file type for the output of the digital image operation
sequence (or for the auto conversion operation 310), the
operation compatibility system 102 selects the GIF file type
for the auto conversion operation 510 (e.g., the last operation
in the sequence).

Although FIG. 5 illustrates selecting supported digital
image file types (or other supported digital content operation
features) based on adjacent or subsequent operations 1n a
sequence, alternative methods are possible. For instance, 1n
some embodiments, the operation compatibility system 102
looks beyond the next adjacent operation to compare fea-
tures to select for performing a prior operation. In some
cases, the operation compatibility system 102 compares
teatures (e.g., file types) of three or four (or more) digital
content editing operations together to i1dentity commonly
supported features and to select a (lughest-ranked and/or
most information rich) digital content operation feature from
the last operation of those compared to use for the previous
operations. In other cases, the operation compatibility sys-
tem 102 compares features for all digital content operations
ol a sequence to select a feature from the last operation to
use for previous operations.

While FIG. 3 1llustrates a particular type of digital content
operation features (e.g., digital image file types), the opera-
tion compatibility system 102 performs similar functionality
to establish compatibility between operations for other digi-
tal content operation features as well. For example, the
operation compatibility system 102 analyzes each operation
within the digital content operation sequence to identify
features such as a maximum width and a maximum height
of a digital image. For machine learming workers, for
instance, only a small digital image 1s required to perform
classification or tagging of the digital image. Based on this
constraint, the operation compatibility system 102 resizes a
digital 1mage earlier 1n a digital content operation sequence
(c.g., at the beginning of the sequence or at a previous
operation) to prevent wasted time and resources in expen-
sive 1mage operations on larger digital images.

As another example, the operation compatibility system
102 utilizes color space as a digital content operation
feature. For mstance, the operation compatibility system 102
determines that a print operation utilizes the CMYK color
space. Because converting from CMYK to RGB and back
loses a lot of information and/or digital image quality, the
operation compatibility system 102 selects the CMYK color
space earlier 1n the operation sequence (e.g., at the beginning
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of the sequence or at a previous operation) to prevent such
loss of quality or information.

As an additional example, the operation compatibility
system 102 retains metadata information between operations
of a pipeline as well. For example, some operations support
XMP metadata, while other operations support diflerent
formats such as EXIF or IPTC. Similar to the above dis-
cussion, the operation compatibility system 102 thus i1den-
tifies compatible metadata formats from one operation to the
next within the pipeline to retain immformation such as the
author, the rights, the origin, keywords, and other metadata
information. In certain cases, the operation compatibility
system 102 upgrades inferior metadata formats such as
EXIF or IPTC to richer formats such as XMP using one or
more operations.

Not only does the operation compatibility system 102
establish compatibility between operations of a digital con-
tent operation sequence for modifying digital images, but
the operation compatibility system 102 also does so for
sequences for modilying other types of digital content as
well. For example, the operation compatibility system 102
modifies digital videos in wide variety of formats and
codecs. Not every digital video editing operation supports
all video formats, and by selecting supported formats for
sequential operations, the operation compatibility system
102 1s able to perform video compositing, effects generation,
automated subtitles (and automated subtitle translation), and
video transcoding on the fly (e.g., without preprocessing
requirements of conventional systems).

Additionally, video formats often put constraints on video
s1zes (e.g., some formats require the width and height to be
a multiple of two). By utilizing these specific format con-
straints, along with the comparison of supported digital
content operation features between operations, the operation
compatibility system 102 reduces information losses while
processing smaller amounts of video content (thereby saving
computing resources). For instance, the operation compat-
ibility system 102 pushes dimension requirements ol a
particular output format for a given operation through to one
Oor more previous operations to reduce the amount of video
information to process for operations that would otherwise
utilizes higher-resolution, larger digital videos.

Further, the operation compatibility system 102 estab-
lishes compatibility between operations for editing digital
documents as well. In particular, the operation compatibility
system 102 determines particular digital content operation
features such as document formats (e.g., InDesign, Word,
OpenOflice, or TXT) supported by given operations. For
example, certain digital document editing operations utilize
reduced versions ol a document format. By determiming
supported formats between successive operations, the opera-
tion compatibility system 102 performs text transformations
(e.g., translation or classification) on a general format and
then apply the transformation back to the original format
without needing to write every operation for supporting each
possible format.

In certain embodiments, the operation compatibility sys-
tem 102 merges operations mto a single call to further
improve performance and computational efliciency. To
claborate, the operation compatibility system 102 1dentifies
sequential digital image editing operations associated with a
common digital image editing application and merges them
into a single call from the application. In some cases, the
operation compatibility system 102 arranges digital image
editing operations in the pipeline so that operations common
to a single application are sequential to thereby merge them
into a single call and avoid expending time and resources on
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multiple operation calls. For instance, the operation com-
patibility system 102 determines that the auto straighten
operation 502 and the apply preset operation 504 are both
ADOBE LIGHTROOM operations, and the operation com-
patibility system 102 thus places them in the pipeline one
alter the other for merging the request for both operations
into a single call. In one or more embodiments, the operation
compatibility system 102 merges the request for both opera-
tions mto a single call without necessarily arranging the
operations sequentially 1n the pipeline.

In some embodiments, the operation compatibility system
102 performs a step for generating a modified digital content
item 1n accordance with the first set of supported digital
content operation features and the second set of supported
digital content operation features. The above description of
FIGS. 2-5, provides supporting acts and algorithms (e.g.,
structure) for performing a step for generating a modified
digital content item 1in accordance with the first set of
supported digital content operation features and the second
set of supported digital content operation features. For
example, 1n some embodiments, the step for generating a
modified digital content item 1n accordance with the first set
of supported digital content operation features and the
second set of supported digital content operation features
includes determining supported digital content operation
features for a first operation and a second operation, com-
paring the supported digital content operation features for
the two operations (as described above), selecting a digital
content operation feature based on the comparison (as also
described above), and performing the operations to moditly
a digital content item.

As mentioned, 1n certain embodiments, the operation
compatibility system 102 automatically (e.g., without user
input) determines and incorporates a digital content editing
operation into a digital content operation sequence. In par-
ticular, the operation compatibility system 102 determines
that a first digital content editing operation 1s incompatible
with a second (e.g., subsequent or successive) digital content
editing operation and automatically identifies a third digital
content editing operation to bridge the gap between the first
operation and the second operation. FIG. 6 illustrates auto-
matically i1dentifying and incorporating a digital content
editing operation into a digital content operation sequence 1n
accordance with one or more embodiments.

As 1llustrated 1n FIG. 6, the operation compatibility
system 102 recerves a raw digital image 602 from the client
device 108 (e.g., as an upload or a captured digital image).
In one or more embodiments, the operation compatibility
system 102 further recerves an indication of a user selection
to execute a digital content operation sequence. For instance,
the operation compatibility system 102 receives a request to
execute a sequence where the first operation 1s the replace
smart object operation 604. However, the operation com-
patibility system 102 also determines that the replace smart
object operation 604 1s mncompatible with the received raw
digital 1mage 602. Particularly, the operation compatibility
system 102 determines that the listing of supported digital
content operation features of the replace smart object opera-
tion 604 does not include raw digital images.

Based on determining that the replace smart object opera-
tion 604 1s incompatible with the raw digital image 602 and
that, therefore, the operation compatibility system 102 can-
not perform the replace smart object operation 604 (or other
operation sequence), the operation compatibility system 102
turther 1dentifies an operation to incorporate within the
operation sequence. In particular, the operation compatibil-
ity system 102 accesses a repository of digital content
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editing operations to i1dentily and selecting an operation to
include within the sequence. For example, the operation
compatibility system 102 selects an operation that 1s com-
patible with the raw digital image 602 as well as the replace
smart object operation 604.

As shown, the operation compatibility system 102 selects
the auto tone operation 606 to incorporate within the digital
content operation sequence after recerving the raw digital
image 602 and before the replace smart object operation
604. Indeed, the auto tone operation 606 1s compatible with
the raw digital image 602 and the replace smart object
operation 604. In particular, the auto tone operation 606
includes raw digital images as a supported (input) digital
image file type and also includes PNG and JPEG as sup-
ported (export) digital image file types (which are both listed
in the supported digital image file types of the replace smart
object operation 604). Indeed, to select the auto tone opera-
tion 606, the operation compatibility system 102 compares
the supported digital image file types of the auto tone
operation 606 with the file type of the raw digital image 602
and the supported digital image file types of the replace
smart object operation 604. In some cases, the operation
compatibility system 102 selects a different digital content
editing operation, such as an auto conversion operation (e.g.,
to convert from one digital content type to another), to
automatically include within a sequence.

In some embodiments, the operation compatibility system
102 also (or alternatively) selects and incorporates a digital
content editing operation between two other operations. For
example, the operation compatibility system 102 1dentifies a
first digital image editing operation and a second, successive
digital 1mage editing operation that do not share any sup-
ported digital image file types in common. Thus, the opera-
tion compatibility system 102 i1dentifies and incorporates an
intermediate digital content editing operation that includes
digital content operation features common to both the first
operation and the second operation.

In one or more embodiments, the operation compatibility
system 102 incorporates the best of two or more possible
digital content editing operations. For example, the opera-
tion compatibility system 102 identifies multiple digital
content editing operations that would effectively bridge the
compatibility gap between a first operation 1n a sequence
and a second operation. In addition, the operation compat-
ibility system 102 compares the digital content operation
features of each possible new operation to include to 1dentity
the operation with digital content operation features more
preferred by the second operation (e.g., the operation 1n the
sequence that would occur after the newly incorporated
operation). For example, the operation compatibility system
102 selects an mtermediate digital content editing operation
that, compared to another possible intermediate operation,
includes a more information rich feature shared by both the
first operation and the second operation.

As mentioned above, 1in certain described embodiments,
the operation compatibility system 102 merges multiple
pipelines or digital content operation sequences. In particu-
lar, the operation compatibility system 102 incorporates the
output of an operation from one sequence 1nto an operation
of another sequence. As also mentioned, the operation
compatibility system 102 incorporates digital content edit-
ing operations associated with third-party systems. FIG. 7
illustrates merging multiple digital content operation
sequences and 1mcorporating a digital content editing opera-
tion from a third-party system in accordance with one or
more embodiments.
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As 1llustrated in FIG. 7, the operation compatibility
system 102 performs or executes a first digital content
operation sequence 702 (e.g., a digital image operation
sequence) and a second digital content operation sequence
704 (c.g., another digital 1image operation sequence). As
shown, the first digital content operation sequence 702
includes three digital content editing operations 706-710.
Specifically, the first digital content operation sequence 702
includes a resize operation 706, a generate template opera-
tion 708, and a change color operation 710. In addition, the
second digital content operation sequence 704 includes four
digital content editing operations 712-718. Specifically, the
second digital content operation sequence 704 includes an
auto straighten operation 712, an apply preset operation 714,
a replace smart object operation 716, and an automated
translation operation 718 (which outputs the final generated
output document 720).

As described above, the operation compatibility system
102 establishes compatibility between successive operations
in each sequence to select digital content operation features
for performing the various operations. In some cases, the
operation compatibility system 102 also establishes compat-
ibility across sequences. For example, the operation com-
patibility system 102 compares supported digital content
operation features for an operation from the first digital
content operation sequence 702 with supported digital con-
tent operation features for an operation from the second
digital content operation sequence 704. Thus, the operation
compatibility system 102 extends the first digital content
operation sequence 702 to the second digital content opera-
tion sequence 704.

Specifically, as illustrated 1n FIG. 7, the operation com-
patibility system 102 establishes compatibility between the
generate template operation 708 of the first digital content
operation sequence 702 and the replace smart object opera-
tion 716 of the second digital content operation sequence
704. In particular, the operation compatibility system 102
compares supported digital content operation features of the
generate template operation 708 with supported digital con-
tent operation features of the replace smart object operation
716. Because the replace smart object operation 716 occurs
alter the generate template operation 708 (e.g., by receiving
an output generated by the generate template operation 708
as an input), the operation compatibility system 102 selects
a (highest ranked and/or most information rich) supported
feature from the listing of supported features of the replace
smart object operation 716 (and that 1s also supported by the
generate template operation 708).

In addition to the generate template operation 708, the
operation compatibility system 102 also looks to the apply
preset operation 714 for the replace smart object operation
716. More specifically, the operation compatibility system
102 compares supported (output) digital content operation
teatures of the apply present operation 714 with supported
(input) digital content operation features of the replace smart
object operation 716. Thus, 1n addition to doing so for the
generate template operation 708, the operation compatibility
system 102 also selects a feature for the apply preset
operation 714 for generating an output that 1s compatible
with the replace smart object operation 716.

Upon establishing compatibility between the generate
template operation 708 and the replace smart object opera-
tion 716, the operation compatibility system 102 executes
the replace smart object operation 716. Particularly, the
operation compatibility system 102 executes the replace
smart object operation 716 utilizing the digital content item
generated by the apply preset operation 714 and the digital
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content 1tem generated by the generate template operation
708. Indeed, the operation compatibility system 102 utilizes
the template generated by the generate template operation
708 to apply the template to the digital image output by the
apply preset operation 714. In this way, the operation
compatibility system 102 utilizes an output from one
sequence as an mput (e.g., for a slot of an operation) of
another sequence. While the operation compatibility system
102 can only execute the replace smart object operation 716
alter the generate template operation 708 and the apply
preset operation 714, the operation compatibility system 102
can nevertheless execute the resize operation 706 and the
generate template operation 708 1n parallel (and/or the auto
straighten operation 712 and the apply preset operation 714
in parallel) for eflicient pipeline performance.

As further illustrated in FIG. 7, the operation compatibil-
ity system 102 incorporates a digital content editing opera-
tion associated with a third-party system 722. In particular,
the operation compatibility system 102 communicates with
the third-party system 722 to access and incorporate the
automated translation operation 718. For example, 1n some
cases, the automated translation operation 718 1s associated
with the third-party system 722. Thus, the operation com-
patibility system 102 communicates with the third-party
system 722 to access a (hierarchical) listing of supported
digital content operation features for the automated transla-
tion operation 718.

As described above, the operation compatibility system
102 further compares the supported digital content operation
features of the automated translation operation 718 with
those of the replace smart object operation 716. Based on the
comparison, the operation compatibility system 102 selects
a supported digital content operation feature to utilize 1n
performing the replace smart object operation 716. Thus, the
operation compatibility system 102 utilizes the replace smart
object operation 716 to generate an output digital content
item compatible with the automated translation operation
718 (and as mformation rich as possible). For example, 1n
some embodiments the automated translation operation 718
utilizes ADOBE FIREFLY software to integrate third party
applications 1into one or more pipelines.

In some cases, the operation compatibility system 102
further communicates with the third-party system 722 to
cause the third-party system 722 to execute or perform the
automated translation operation 718. For example, the
operation compatibility system 102 provides, to the third-
party system 722, the digital content 1tem generated by the
replace smart object operation 716 along with an indication
to utilize the selected supported digital content operation
teature. In other cases, the operation compatibility system
102 incorporates the functionality directly into the second
digital content operation sequence 704 to perform the auto-
mated translation operation 718. In any case, the operation
compatibility system 102 receives the output document 720
generated by the automated translation operation 718 and
provides the output document 720 for display on the client
device 108. While FIG. 7 illustrates a single third-party
system (e.g., the third-party system 722), the operation
compatibility system 102 can incorporate operations from
multiple third-party systems in a single sequence and can
cause the third-party systems to perform multiple operations
as well.

Although FIG. 7 illustrates a particular combination of
two sequences, additional combinations are possible. For
example, 1n some embodiments, the operation compatibility
system 102 feeds outputs of operations from multiple other
sequences 1nto the second digital content operation sequence
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704 and/or the first digital content operation sequence 702.
Thus, the operation compatibility system 102 extends one
sequence to another by utilizing outputs from one operation
as an 1nput for another operation.

Additionally, 1n certain cases, the operation compatibility
system 102 combines a digital content operation sequence
for moditying a first type of digital content with a digital
content operation sequence for modifying a second type of
digital content. For instance, the operation compatibility
system 102 utilizes a digital audio editing sequence to
generate a digital audio file to incorporate 1mto an operation
of a digital video editing sequence. As another example, the
operation compatibility system 102 feeds a modified digital
image from a digital image editing sequence into an opera-
tion of a digital video editing sequence.

As mentioned, in some embodiments, the operation com-
patibility system 102 generates and provides a digital con-
tent operation sequence generation interface for display on
the client device 108. In particular, the operation compat-
ibility system 102 provides a digital content operation
sequence generation interface whereby a user (e.g., an
administrator) can provide mput to generate a digital content
operation sequence including one or more digital content
editing operations. FIG. 8 illustrates a digital content opera-
tion sequence generation interface 802 in accordance with
one or more embodiments.

In some implementations, the operation compatibility
system 102 operates with regard to multiple devices/perso-
nas. For example, in some embodiments, the operation
compatibility system 102 utilizes an administrator device/
persona to define the sequence of operations (which 1s then
stored for later retrieval). Moreover, the operation compat-
ibility system 102 utilizes a user device/persona to upload
and arrange digital content. Accordingly, the user device
need not interact directly with the pipeline. Rather, the
operation compatibility system can automatically execute
pipeline operations behind the scenes when a digital asset 1s
stored 1n a folder (or explicitly when it 1s referenced 1n an
upload). Accordingly, the operation compatibility system
102 can operate with administrator devices and/or user
devices (as partners or individually).

As 1llustrated n FIG. 8, the client device 108 (e.g.,
associated with an administrator) displays the digital content
operation sequence generation interface 802 including a
listing of digital content editing operation elements 804. The
digital content editing operation elements 804 are selectable
to add or isert corresponding operations within a digital
content operation sequence. Indeed, the operation compat-
ibility system 102 receives, via the digital content operation
sequence generation interface 802, a selection of one or
more operation elements to include within a sequence (e.g.,
a select, drag, and drop user interaction). Based on the user
interaction, the operation compatibility system 102 adds or
incorporates digital content editing operations within a
sequence. In addition, the operation compatibility system
102 provides a visual sequence representation including
operation elements and links connecting the operation ele-
ments within the digital content operation sequence genera-
tion 1nterface 802.

As shown, the operation compatibility system 102
sequence mncludes two operations, including the adjust size
operation 806 and the change color operation connected
alter the adjust size operation 806. In addition, the digital
content operation sequence generation interface 802
includes a “start” element (e.g., the leftmost element) and a
“complete” element (e.g., the rightmost element). Thus, the
operation compatibility system 102 provides a wvisual
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sequence representation for display. In addition, the opera-
tion compatibility system 102 provides a visual representa-
tion of executable computer code corresponding to the
sequence built by the user/administrator (e.g., by clicking
and dragging elements 1nto place to link operation elements
together).

Based on user interaction connecting operation elements
within the digital content operation sequence generation
interface 802, the operation compatibility system 102 estab-
lishes compatibility between operations corresponding to
the elements. In particular, as described herein, the operation
compatibility system 102 compares supported digital con-
tent operation features of the adjust size operation 806 with
digital content operation features of the change color opera-
tion to select a supported feature for performing the adjust
s1ze operation 806. The operation compatibility system 102
thus selects a supported digital content operation feature to
preserve information richness from the adjust size operation
806 and the change color operation.

In some cases, the operation compatibility system 102
establishes compatibility between operations corresponding
to linked elements 1n response to receiving an 1ndication of
user interaction selecting the “Run” element from within the
digital content operation sequence generation nterface 802.
In these or other cases, the operation compatibility system
102 receives a digital content item to modily via a digital
content operation sequence. For example, the operation
compatibility system 102 receives an uploaded digital image
(e.g., Irom the client device 108 or a different client device)
to modity by applying the adjust size operation 806 and the
change color operation.

Further, the operation compatibility system 102 receives
user interaction selecting a source and a destination of
digital content items. Specifically, the operation compatibil-
ity system 102 recerves an indication of a source folder (e.g.,
via the “Source Folder” element) and a target folder (e.g., via
the “Target Folder” element). The operation compatibility
system 102 identifies digital content 1items within an 1mport
folder to modify via the operation sequence, and the opera-
tion compatibility system 102 exports the modified digital
content items to the indicated export folder. In some cases,
the operation compatibility system 102 receives an indica-
tion of user interaction with a “Revert” option to revert or
return to a previous state ol an existing pipeline that was
opened to be edited (or a new pipeline).

As mentioned above, 1n one or more embodiments, the
operation compatibility system 102 generates and provides
a digital content operation sequence 1mplementation inter-
face for display on a client device (e.g., the client device 108
or another client device diflerent from client device 108). In
particular, the operation compatibility system 102 provides
a digital content operation sequence implementation inter-
face for receiving user mput to execute, perform, or imple-
ment one or more digital content operation sequences. FIG.
9 illustrates the client device 108 displaying a digital content
operation sequence implementation interface 902 1n accor-
dance with one or more embodiments.

As 1llustrated mm FIG. 9, the digital content operation
sequence 1implementation interface 902 includes a listing of
folders 904. In particular, one or more of the folders within
the listing of folders 904 is associated with a respective
digital content operation sequence. To elaborate, the opera-
tion compatibility system 102 utilizes a digital content
operation sequence to associate or define actions to be
performed to digital content i1tems dropped or otherwise
moved 1nto a particular folder. For example, the operation
compatibility system 102 receives user interaction via the




US 11,914,681 B2

25

digital content operation sequence generation interface 802
of FIG. 8 to generate a particular digital content operation
sequence and to further athliate, tie, or associate the digital
content operation sequence with a particular folder.

Thus, upon receiving user interaction to move one or
more digital content items (e.g., digital images) into the
tolder, the operation compatibility system 102 automatically
(e.g., without additional user input) performs or executes the
digital content operation sequence associated with the
tolder. As illustrated 1n FIG. 9, for example, the operation
compatibility system 102 recerves user interaction to move
five digital images, including the digital image 906, into the
“Images” folder from the listing of folders 904. Based on the
user iteraction to place the digital images 1nto the “Images™
folder, the operation compatibility system 102 executes a
digital content operation sequence corresponding to the
“Images” folder. For example, the operation compatibility
system 102 performs a number of digital content editing
operations, as described herein, to generate modified digital
images Irom the digital images moved nto the “Images”
folder.

In some cases, the digital content operation sequence that
the operation compatibility system 102 performs 1n response
to detecting addition of digital content 1tems to a folder
indicates a particular destination folder. For instance, the
sequence indicates the “Images” folder indicates another
folder (e.g., within the listing of folders 904) to store
modified digital content i1tems generated as a result of
performing the sequence for the “Images™ folder (e.g., the
folder where the digital content 1tems are placed). Indeed,
upon user interaction placing the digital image 906 nto the
“Images” folder, the operation compatibility system 102
executes a corresponding sequence to generate a modified
digital image (from the digital image 906) and stores the
modified digital image within a particular folder (e.g., the
same “Images” folder or another folder).

For example, as described above, the operation compat-
ibility system 102 sets an import and an export folder for a
given operation sequence. Indeed, the operation compatibil-
ity system 102 receives user interaction via an administrator
device (e.g., the client device 108) to set an import folder
and export folder. As an example, the operation compatibil-
ity system 102 receives an indication to designate the
“Images” folder as an import folder for a particular digital
image editing sequence. Upon modilying the digital images
using the sequence, the operation compatibility system 102
turther exports the modified digital images to a designated
export folder (e.g., “Tests” or “CC” or some other desig-
nated folder).

In one or more embodiments, the operation compatibility
system 102 utilizes an exported digital content 1tem 1n one
folder 1n an operation associated with a different folder.
Indeed, as described above, the operation compatibility
system 102 merges multiple pipelines or sequences together
by utilizing a modified digital content item output by an
operation of one sequence as an input for an operation of
another sequence. Thus, the operation compatibility system
102 utilizes a modified digital content 1tem (e.g., a digital
image) generated and exported mnto a particular folder
illustrated 1n FIG. 9 as an input for an operation of a
sequence associated with another folder.

For instance, the operation compatibility system 102
indicates (e.g., via user interaction) a particular folder and/or
a particular digital content item within a folder to 1mcorpo-
rate within an operation of the operation sequence associated
with the “Images™ folder. As a result, the operation compat-
ibility system 102 modifies the digital image 906 (and the
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other digital images dropped into the “Images” folder)
utilizing the corresponding sequence of the “Images™ folder,
which incorporates a modified digital image from another
folder (e.g., by inserting a smart object stored 1n the “Smart
Object Replace” folder). In a similar sense, in certain
embodiments, the operation compatibility system 102 uti-
lizes the modified version of the digital image 906 generated
via the operation sequence as an input 1nto another operation
sequence associated with a different folder.

Although FIG. 9 illustrates the digital content operation
sequence 1mplementation interface 902 displayed on the
client device 108, in one or more embodiments, a diflerent
client device displays the digital content operation sequence
implementation interface 902. For example, the operation
compatibility system 102 provides the digital content opera-
tion sequence implementation interface 902 to a client
device that implements a digital content operation sequence
to generate modified digital content. By contrast, the opera-
tion compatibility system 102 provides the digital content
operation sequence generation nterface 802 of FIG. 8 to an
administrator device to generate sequences for performing
from the digital content operation sequence implementation
interface 902. Indeed, 1n some cases, the operation compat-
ibility system 102 distributes the generated sequences to
multiple client devices within respective digital content
operation sequence implementation interfaces for imple-
menting sequences generated via the digital content opera-
tion sequence generation interface of an administrator
device.

Looking now to FIG. 10, additional detail will be pro-
vided regarding components and capabilities of the opera-
tion compatibility system 102. Specifically, FIG. 10 illus-
trates an example schematic diagram of the operation
compatibility system 102 on an example computing device
1000 (e.g., one or more of the client device 108 and/or the
server(s) 104). As shown i FIG. 10, the operation compat-
ibility system 102 includes a sequence generation manager
1002, a sequence implementation manager 1004, an opera-
tion feature comparison manager 1006, a user interface
manager 1008, and a storage manager 1010.

As just mentioned, the operation compatibility system
102 includes a sequence generation manager 1002. In par-
ticular, the sequence generation manager 1002 manages,
maintains, generates, provides, arranges, assembles, or oth-
erwise 1dentifies a digital content operation sequence. For
example, the sequence generation manager 1002 receives
indications of user interaction to add and/or remove digital
content editing operations to (or from) a digital content
operation sequence. In some cases, the sequence generation
manager 1002 communicates with the user interface man-
ager 1008 to provide a digital content operation sequence
generation interface for generating or assembling a digital
content operation sequence.

In addition, the operation compatibility system 102
includes a sequence implementation manager 1004. In par-
ticular, the sequence implementation manager 1004 imple-
ments, performs, executes, or otherwise applies a digital
content operation sequence. For example, the sequence
implementation manager 1004 performs a sequence to
modily one or more digital content items utilizing one or
more digital content editing operations within the digital
content operation sequence. In some cases, the sequence
implementation manager 1004 communicates with the user
interface manager 1008 to receive indications of user inter-
action with a digital content operation sequence implemen-
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tation interface to implement or apply a sequence to one or
more digital content 1tems (e.g., digital images dropped 1nto
a particular folder).

As 1llustrated 1n FIG. 10, the operation compatibility
system 102 also includes an operation feature comparison
manager 1006. In particular, the operation feature compari-
son manager 1006 manages, maintains, compares, accesses,
determines, detects, analyzes, generates, selects, or other-
wise 1dentifies digital content operation features for indi-
vidual digital content editing operations. For example, the
operation feature comparison manager 1006 determines
digital content operation features of a first operation and a
second operation to compare for selecting a digital content
operation feature supported by both the first operation and
the second operation. Indeed, the operation feature compari-
son manager 1006 establishes compatibility between suc-
cessive operations of a digital content operation sequence,
while also maintaining digital content quality and informa-
tion richness.

As further shown 1n FIG. 10, the operation compatibility
system 102 includes a user interface manager 1008. In
particular, the user interface manager 1008 manages, main-
tains, provides, displays, presents, or distributes one or more
user interfaces. For example, the user interface manager
1008 provides a digital content operation sequence genera-
tion interface to an administrator device (e.g., the client
device 108) to generate a digital content operation sequence.
In addition, the user interface manager 1008 provides a
digital content operation sequence implementation nterface
to a client device (e.g., the client device 108 or a diflerent
client device than the one by which the sequence 1s gener-
ated) for implementing or applying a digital content opera-
tion sequence to modily one or more digital content i1tems.
Indeed, the user interface manager 1008 recerves user inter-
actions, or 1indications of user interactions, to generate
and/or implement digital content operation sequences.

The operation compatibility system 102 further includes a
storage manager 1010. The storage manager 1010 operates
in conjunction with or include one or more memory devices
such as the database 1012 (e.g., the database 112) that store
various data such as a repository of digital content items and
digital content editing operations. The storage manager 1010
(e.g., via a non-transitory computer memory/one or more
memory devices) stores and maintains data associated with
establishing compatibility between digital content editing
operations, executing digital content operation sequences,
and providing various user interfaces (e.g., within the data-
base 1012). In some cases, the database 1012 stores a
plurality of digital image editing operations including a first
digital 1image editing operation and a second digital image
operation. In other cases, the operation compatibility system
102 accesses operations from an external storage manager
(e.g., using ADOBE FIREFLY). In addition, the database
1012 stores sets of supported digital image file types includ-
ing a first set of supported 1mage digital file types corre-
sponding to the first digital image editing operation and a
second set of supported digital image file types correspond-
ing to the second digital image editing operation. Further,
the database 1012 stores a digital image file type hierarchy
(c.g., associated with a particular operation or associated
with the operation compatibility system 102 as a master list).

In one or more embodiments, each of the components of
the operation compatibility system 102 are 1n communica-
tion with one another using any suitable communication
technologies. Additionally, the components of the operation
compatibility system 102 1s in communication with one or
more other devices including one or more client devices
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described above. It will be recognized that although the
components of the operation compatibility system 102 are
shown to be separate 1n FIG. 10, any of the subcomponents
may be combined into fewer components, such as into a
single component, or divided 1into more components as may
serve a particular implementation. Furthermore, although
the components of FIG. 10 are described in connection with
the operation compatibility system 102, at least some of the
components for performing operations in conjunction with
the operation compatibility system 102 described herein
may be implemented on other devices within the environ-
ment.

The components of the operation compatibility system
102 can include software, hardware, or both. For example,
the components of the operation compatibility system 102
can include one or more 1nstructions stored on a computer-
readable storage medium and executable by processors of
one or more computing devices (e.g., the computing device
1000). When executed by the one or more processors, the
computer-executable instructions of the operation compat-
ibility system 102 can cause the computing device 1000 to
perform the methods described herein. Alternatively, the
components of the operation compatibility system 102 can
comprise hardware, such as a special purpose processing
device to perform a certain function or group of functions.
Additionally, or alternatively, the components of the opera-
tion compatibility system 102 can include a combination of
computer-executable instructions and hardware.

Furthermore, the components of the operation compat-
ibility system 102 performing the functions described herein
may, for example, be implemented as part of a stand-alone
application, as a module of an application, as a plug-in for
applications 1mncluding content management applications, as
a library function or functions that may be called by other
applications, and/or as a cloud-computing model. Thus, the
components of the operation compatibility system 102 may
be implemented as part of a stand-alone application on a
personal computing device or a mobile device. Alternatively,
or additionally, the components of the operation compatibil-
ity system 102 may be implemented in any application that
allows creation and delivery of marketing content to users,
including, but not limited to, applications in ADOBE®

EXPERIENCE MANAGER and CREATIVE CLOUD®,
such as ADOBE® STOCK, PHOTO SHOP®, ILLUSTRA-
TOR®, and INDESIGN®. “ADOBE,” “ADOBE EXPERI-
ENCE MANAGER,” “CREATIVE CLOUD,” “ADOBE
STOCK,” “PHOTOSHOP,” “ILLUSTRATOR,” and
“INDESIGN” are either registered trademarks or trademarks
of Adobe Inc. 1n the United States and/or other countries.

FIGS. 1-10 the corresponding text, and the examples
provide a number of diflerent systems, methods, and non-
transitory computer readable media for establishing com-
patibility connections between successive digital content
editing operations in digital content operation sequences. In
addition to the foregoing, embodiments can also be
described 1n terms of flowcharts comprising acts for accom-
plishing a particular result. For example, FIG. 11 illustrates
a flowchart of example sequences or series of acts 1n
accordance with one or more embodiments.

While FIG. 11 illustrates acts according to one embodi-
ment, alternative embodiments may omit, add to, reorder,
and/or modily any of the acts shown 1n FIG. 11. The acts of
FIG. 11 can be performed as part of a method. Alternatively,
a non-transitory computer readable medium can comprise
instructions, that when executed by one or more processors,
cause a computing device to perform the acts of FIG. 11. In
still further embodiments, a system can perform the acts of
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FIG. 11. Additionally, the acts described herein may be
repeated or performed in parallel with one another or in
parallel with different instances of the same or other similar
acts.

FIG. 11 1illustrates an example series of acts 1100 of 5
establishing compatibility connections between, and execut-
ing, successive digital content editing operations 1n digital
content operation sequences. In particular, the series of acts
1100 includes an act 1102 of receiving a request to perform
a digital content operation sequence. For example, the act 10
1102 ivolves receiving a request via a client device to
perform a digital content operation sequence for editing a
digital content 1tem, the digital content operation sequence
comprising a first digital content editing operation and a
second digital content editing operation. In some cases, the 15
series of acts 1100 includes an act of receiving a digital
image and a digital image operation sequence including a
first digital 1mage editing operation and a second digital
image editing operation. In certain embodiments, receiving
the request to perform the digital content operation sequence 20
involves receiving a first user interaction selecting the first
digital content editing operation and a second user interac-
tion selecting the second digital content editing operation.

As shown, the series of acts 1100 also includes an act 1104
of determining sets of supported digital content operation 25
teatures digital content operations. In particular, the act 1104
involves determining a first set of supported digital content
operation features for the first digital content editing opera-
tion and a second set of supported digital content operation
teatures for the second digital content editing operation. For 30
example, the act 1104 mnvolves determining the first set of
supported digital content operation features for the first
digital content editing operation by determiming supported
digital image file types for a digital image editing operation.

In some embodiments, the second set of supported digital 35
content operation features includes a hierarchical arrange-
ment of supported digital content operation features. Indeed,
the act 1104 involves identifying a ranked list of digital
content operation features associated with the first digital
content editing operation. In some cases, the series of acts 40
1100 includes an act of determining a digital image file type
hierarchy by accessing a second set of supported digital
image file types (associated with a second digital image
editing operation) including a list of supported digital image
file types arranged according to information richness. 45

Additionally, the series of acts 1100 includes an act 1106
of selecting a supported digital content operation feature. In
particular, the act 1106 involves selecting a supported digital
content operation feature from the first set of supported
digital content operation features by comparing the first set 50
of supported digital content operation features and the
second set of supported digital content operation features.
For example, the act 1106 involves selecting, from the first
set of supported digital content operation features, a sup-
ported digital content operation feature that has a lowest 55
information loss in relation to a limiting digital content
operation feature from among the second set of supported
digital content operation features. In some cases, the act
1106 involves comparing the first set of supported digital
content operation features against the hierarchical arrange- 60
ment of supported digital content operation features.

In one or more embodiments, the act 1106 involves
determining that the supported digital content operation
teature 1s ranked higher in the hierarchy of digital content
operation features (of the second digital content editing 65
operation) than one or more other supported digital content
operation features. In the same or other embodiments, the
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act 1106 involves selecting a digital image file type from a
listing of digital 1mage file types arranged according to
information richness. In some cases, the act 1106 involves
selecting a digital image file type from a first set of sup-
ported digital image file types by comparing the first set of
supported digital image file types and a second set of
supported digital image file types utilizing a digital image
file type hierarchy. For example, the act 1106 involves
selecting, from a first set of supported digital image file
types, a supported digital image file type ranked highest in
the digital image file type hierarchy.

Further, the series of acts 1100 includes an act 1108 of
executing the digital content operation sequence utilizing the
selected supported digital content operation feature. In par-
ticular, the act 1108 involves executing the digital content
operation sequence by performing the first digital content
editing operation utilizing the selected supported digital
content operation feature and by performing the second
digital content operation. In some cases, the act 1108
involves executing the digital image operation sequence to
generate a modified digital image from the digital image by
performing the first digital image editing operation utilizing
the selected digital image file type. For example, the act
1108 1involves executing a plurality of digital image editing
operations by further performing a second digital image
editing operation to generate the modified digital image
from a selected digital image file type.

In some embodiments, the series of acts 1100 includes
acts of determining a third set of supported digital content
operation features for a third digital content editing opera-
tion included within the digital content operation sequence,
selecting a second supported digital content operation fea-
ture from the second set of supported digital content opera-
tion features, and executing the digital content operation
sequence by performing the second selected digital content
editing operation utilizing the second supported digital con-
tent operation. In some cases, selecting the second supported
digital content operation feature includes comparing the
second set of digital content operation features and the third
set of digital content operation features. In certain embodi-
ments, the series of acts 1100 includes an act of selecting a
third supported digital content operation feature from the
third set of supported digital content operation features by
receiving, via the client device, user interaction selecting the
third supported digital content operation feature.

In one or more embodiments, the series of acts 1100
includes an act of receiving, via a client device, user
interaction indicating a third-party digital image editing
operation from a third-party system to include within the
digital image operation sequence. In addition, the series of
acts 1100 includes acts of determining a third set of sup-
ported digital image file types associated with the third-party
digital image editing operation and selecting a second digital
image file type from the second set of supported digital
image file types by comparing the second set of supported
digital image file types with the third set of supported digital
image file types. In some embodiments, the series of acts
1100 includes an act of executing the digital image operation
sequence to generate the modified digital image from the
digital 1mage by further causing the third-party system to
perform the thurd-party digital image editing operation uti-
lizing the second selected digital image file type.

In certain embodiments, the series of acts 1100 includes
an act of recerving a third digital image editing operation to
include within the digital image operation sequence after the
second digital image editing operation. Additionally, the
series of acts 1100 includes acts of determining that sup-
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ported digital image file types from the second set of
supported digital image file types are mcompatible with
supported digital image file types from a third set of digital
image file types associated with the third digital image
editing operation, selecting a fourth digital image editing
operation associated with a fourth set of supported digital
image file types compatible with both the second set of
supported digital image file types and the third set of digital
image file types, and incorporating the fourth digital image
editing operation within the digital 1mage operation
sequence after the second digital image editing operation
and before the third digital image editing operation.

In some embodiments, the series of acts 1100 includes an
act of receiving an indication to perform a second digital
content operation sequence including additional digital con-
tent editing operations. In addition, the series of acts 1100
includes an act of extending the digital content operation
sequence to the second digital content operation sequence by
executing the second digital content operation sequence
utilizing the modified digital content item.

Embodiments of the present disclosure may comprise or
utilize a special purpose or general-purpose computer
including computer hardware, such as, for example, one or
more processors and system memory, as discussed 1n greater
detail below. Embodiments within the scope of the present
disclosure also include physical and other computer-read-
able media for carrying or storing computer-executable
instructions and/or data structures. In particular, one or more
of the processes described herein may be implemented at
least 1n part as instructions embodied 1n a non-transitory
computer-readable medium and executable by one or more
computing devices (e.g., any ol the media content access
devices described herein). In general, a processor (e.g., a
microprocessor) recerves nstructions, from a non-transitory
computer-readable medium, (e.g., a memory, etc.), and
executes those instructions, thereby performing one or more
processes, including one or more of the processes described
herein.

Computer-readable media can be any available media that
can be accessed by a general purpose or special purpose
computer system. Computer-readable media that store com-
puter-executable instructions are non-transitory computer-
readable storage media (devices). Computer-readable media
that carry computer-executable instructions are transmission
media. Thus, by way of example, and not limitation,
embodiments of the disclosure can comprise at least two
distinctly different kinds of computer-readable media: non-
transitory computer-readable storage media (devices) and
transmission media.

Non-transitory computer-readable storage media (de-
vices) mcludes RAM, ROM, EEPROM, CD-ROM, solid
state drives (“*SSDs”) (e.g., based on RAM), Flash memory,
phase-change memory (“PCM”), other types of memory,
other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium which can be
used to store desired program code means in the form of
computer-executable instructions or data structures and
which can be accessed by a general purpose or special
purpose computer.

A “network™ 1s defined as one or more data links that
enable the transport of electronic data between computer
systems and/or modules and/or other electronic devices.
When information 1s transierred or provided over a network
or another communications connection (either hardwired,
wireless, or a combination of hardwired or wireless) to a
computer, the computer properly views the connection as a
transmission medium. Transmissions media can include a
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network and/or data links which can be used to carry desired
program code means in the form of computer-executable
instructions or data structures and which can be accessed by
a general purpose or special purpose computer. Combina-
tions of the above should also be included within the scope
ol computer-readable media.

Further, upon reaching various computer system compo-
nents, program code means in the form of computer-execut-
able 1nstructions or data structures can be transierred auto-
matically from transmission media to non-transitory
computer-readable storage media (devices) (or vice versa).
For example, computer-executable instructions or data
structures received over a network or data link can be
buffered in RAM within a network interface module (e.g., a
“NIC”), and then eventually transferred to computer system
RAM and/or to less volatile computer storage media (de-
vices) at a computer system. Thus, 1t should be understood
that non-transitory computer-readable storage media (de-
vices) can be included 1n computer system components that
also (or even primarily) utilize transmission media.

Computer-executable 1nstructions comprise, for example,
instructions and data which, when executed at a processor,
cause a general-purpose computer, special purpose com-
puter, or special purpose processing device to perform a
certain function or group of functions. In some embodi-
ments, computer-executable instructions are executed on a
general-purpose computer to turn the general-purpose com-
puter mto a special purpose computer implementing ele-
ments of the disclosure. The computer executable 1nstruc-
tions may be, for example, binaries, imtermediate format
istructions such as assembly language, or even source code.
Although the subject matter has been described 1n language
specific to structural features and/or methodological acts, it
1s to be understood that the subject matter defined 1n the
appended claims 1s not necessarily limited to the described
features or acts described above. Rather, the described
features and acts are disclosed as example forms of 1mple-
menting the claims.

Those skilled 1n the art will appreciate that the disclosure
may be practiced in network computing environments with
many types of computer system configurations, including,
personal computers, desktop computers, laptop computers,
message processors, hand-held devices, multi-processor sys-
tems, microprocessor-based or programmable consumer
clectronics, network PCs, minicomputers, mainirame coms-
puters, mobile telephones, PDAs, tablets, pagers, routers,
switches, and the like. The disclosure may also be practiced
in distributed system environments where local and remote
computer systems, which are linked (either by hardwired
data links, wireless data links, or by a combination of
hardwired and wireless data links) through a network, both
perform tasks. In a distributed system environment, program
modules may be located 1n both local and remote memory
storage devices.

Embodiments of the present disclosure can also be imple-
mented 1 cloud computing environments. In this descrip-
tion, “cloud computing™ 1s defined as a model for enabling
on-demand network access to a shared pool of configurable
computing resources. For example, cloud computing can be
employed 1n the marketplace to offer ubiquitous and con-
venient on-demand access to the shared pool of configurable
computing resources. The shared pool of configurable com-
puting resources can be rapidly provisioned via virtualiza-
tion and released with low management effort or service
provider interaction, and then scaled accordingly.

A cloud-computing model can be composed of various
characteristics such as, for example, on-demand self-service,
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broad network access, resource pooling, rapid elasticity,
measured service, and so forth. A cloud-computing model
can also expose various service models, such as, for
example, Software as a Service (*SaaS’”), Platform as a
Service (“PaaS”), and Infrastructure as a Service (“laaS™). A
cloud-computing model can also be deployed using different
deployment models such as private cloud, community cloud,
public cloud, hybnd cloud, and so forth. In this description
and 1n the claims, a *“cloud-computing environment™ 1s an
environment 1n which cloud computing 1s employed.

FIG. 12 1illustrates, in block diagram form, an example
computing device 1200 (e.g., the computing device 1000,
the client device 108, and/or the server(s) 104) that may be
configured to perform one or more of the processes
described above. One will appreciate that the operation
compatibility system 102 can comprise implementations of
the computing device 1200. As shown by FIG. 12, the
computing device can comprise a processor 1202, memory
1204, a storage device 1206, an I/O interface 1208, and a
communication interface 1210. Furthermore, the computing
device 1200 can include an mput device such as a touch-
screen, mouse, keyboard, etc. In certain embodiments, the
computing device 1200 can include fewer or more compo-
nents than those shown in FIG. 12. Components of com-
puting device 1200 shown in FIG. 12 will now be described
in additional detail.

In particular embodiments, processor(s) 1202 includes
hardware for executing instructions, such as those making
up a computer program. As an example, and not by way of
limitation, to execute instructions, processor(s) 1202 may
retrieve (or fetch) the instructions from an internal register,
an internal cache, memory 1204, or a storage device 1206
and decode and execute them.

The computing device 1200 includes memory 1204,
which 1s coupled to the processor(s) 1202. The memory
1204 may be used for storing data, metadata, and programs
for execution by the processor(s). The memory 1204 may
include one or more of volatile and non-volatile memories,
such as Random-Access Memory (“RAM”), Read Only
Memory (“ROM”), a solid-state disk (*SSD”"), Flash, Phase
Change Memory (“PCM™), or other types of data storage.
The memory 1204 may be internal or distributed memory.

The computing device 1200 includes a storage device
1206 includes storage for storing data or instructions. As an
example, and not by way of limitation, storage device 1206
can comprise a non-transitory storage medium described
above. The storage device 1206 may include a hard disk
drive (HDD), flash memory, a Umversal Serial Bus (USB)
drive or a combination of these or other storage devices.

The computing device 1200 also includes one or more
input or output (“I/O””) devices/interfaces 1208, which are
provided to allow a user to provide input to (such as user
strokes), receive output from, and otherwise transfer data to
and from the computing device 1200. These 1/0O devices/
interfaces 1208 may include a mouse, keypad or a keyboard,
a touch screen, camera, optical scanner, network interface,
modem, other known I/O devices or a combination of such
I/0 devices/intertaces 1208. The touch screen may be acti-
vated with a writing device or a finger.

The I/0O devices/interfaces 1208 may include one or more
devices for presenting output to a user, including, but not
limited to, a graphics engine, a display (e.g., a display
screen), one or more output drivers (e.g., display drivers),
one or more audio speakers, and one or more audio drivers.
In certain embodiments, devices/interfaces 1208 1s config-
ured to provide graphical data to a display for presentation
to a user. The graphical data may be representative of one or
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more graphical user interfaces and/or any other graphical
content as may serve a particular implementation.

The computing device 1200 can further include a com-
munication interface 1210. The communication interface
1210 can include hardware, software, or both. The commu-
nication interface 1210 can provide one or more interfaces
for communication (such as, for example, packet-based
communication) between the computing device and one or
more other computing devices 1200 or one or more net-
works. As an example, and not by way of limitation,
communication interface 1210 may include a network inter-
tace controller (NIC) or network adapter for communicating
with an Ethernet or other wire-based network or a wireless
NIC (WNIC) or wireless adapter for communicating with a
wireless network, such as a WI-FI. The computing device
1200 can further include a bus 1212. The bus 1212 can
comprise hardware, software, or both that couples compo-
nents of computing device 1200 to each other.

In the foregoing specification, the invention has been
described with reference to specific example embodiments
thereof. Various embodiments and aspects of the
invention(s) are described with reference to details discussed
herein, and the accompanying drawings illustrate the various
embodiments. The description above and drawings are 1llus-
trative of the invention and are not to be construed as
limiting the mvention. Numerous specific details are
described to provide a thorough understanding of various
embodiments of the present invention.

The present invention may be embodied 1n other specific
forms without departing from 1ts spirit or essential charac-
teristics. The described embodiments are to be considered in
all respects only as illustrative and not restrictive. For
example, the methods described herein may be performed
with less or more steps/acts or the steps/acts may be per-
formed in differing orders. Additionally, the steps/acts
described herein may be repeated or performed in parallel
with one another or 1n parallel with different instances of the
same or similar steps/acts. The scope of the invention 1s,
therefore, indicated by the appended claims rather than by
the foregoing description. All changes that come within the
meaning and range of equivalency of the claims are to be
embraced within their scope.

What 1s claimed 1s:

1. A non-transitory computer readable medium storing
executable 1nstructions that, when executed by a processing
device, cause the processing device to perform operations
comprising;

recerving a request via a client device to perform a digital

content operation sequence for editing a digital content
item, the digital content operation sequence comprising
a first digital content editing operation and a second
digital content editing operation;

determiming a first set of supported digital content opera-

tion features for the first digital content editing opera-
tion and a second set of supported digital content
operation features for the second digital content editing
operation;

selecting a commonly supported digital content operation

feature shared by the first set of supported digital
content operation features and the second set of sup-
ported digital content operation features by comparing
the first set of supported digital content operation
features and the second set of supported digital content
operation features; and

executing the digital content operation sequence by per-

forming the first digital content editing operation uti-
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lizing the commonly supported digital content opera-
tion feature and by performing the second digital
content editing operation.
2. The non-transitory computer readable medium of claim
1, wherein selecting the commonly supported digital content
operation feature further comprises selecting, from the first
set of supported digital content operation features, a sup-
ported digital content operation feature that has a lowest
information loss 1n relation to a limiting digital content
operation feature from among the second set of supported
digital content operation features.
3. The non-transitory computer readable medium of claim
1, wherein the second set of supported digital content
operation features comprises a hierarchical arrangement of
supported digital content operation features; and
wherein selecting the commonly supported digital content
operation feature comprises comparing the first set of
supported digital content operation features against the
hierarchical arrangement of supported digital content
operation features.
4. The non-transitory computer readable medium of claim
3, wherein selecting the commonly supported digital content
operation feature further comprises determining that the
commonly supported digital content operation feature is
ranked higher in the hierarchical arrangement of supported
digital content operation features than one or more other
commonly supported digital content operation features.
5. The non-transitory computer readable medium of claim
1, wherein selecting the commonly supported digital content
operation feature comprises selecting a digital image file
type from a listing of digital image file types arranged
according to mformation richness.
6. The non-transitory computer readable medium of claim
1, further storing executable instructions that, when
executed by the processing device, cause the processing
device to perform operations comprising:
determining a third set of supported digital content opera-
tion features for a third digital content editing operation
included within the digital content operation sequence;
selecting a second commonly supported digital content
operation feature shared by the second set of supported
digital content operation features and the third set of
supported digital content operation features; and
executing the digital content operation sequence by per-
forming the second digital content editing operation
utilizing the second commonly supported digital con-
tent operation feature.
7. The non-transitory computer readable medium of claim
6, wherein selecting the second commonly supported digital
content operation feature comprises comparing the second
set of supported digital content operation features and the
third set of supported digital content operation features.
8. The non-transitory computer readable medium of claim
6, further storing executable instructions that, when
executed by the processing device, cause the processing
device to perform operations comprising selecting a third
commonly supported digital content operation feature from
the third set of supported digital content operation features
by receiving, via the client device, user interaction selecting
the third commonly supported digital content operation
feature.
9. A system comprising:
one or more memory devices storing:
a plurality of digital image editing operations comprising,
a first digital 1image editing operation and a second
digital image editing operation;
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sets of supported digital image file types comprising a first
set of supported digital image file types corresponding,

to the first digital image editing operation and a second
set of supported digital image file types corresponding,
to the second digital image editing operation; and

a digital image file type hierarchy;

one or more processors configured to cause the system to
perform operations comprising:

recerving a digital image and a digital image operation
sequence comprising the first digital 1image editing
operation and the second digital image editing opera-
tion;

selecting a commonly supported digital image file type
shared by the first set of supported digital image file
types and the second set of supported digital image file
types by comparing the first set of supported digital
image file types and the second set of supported digital
image lile types utilizing the digital image file type
hierarchy; and

executing the digital image operation sequence to gener-
ate a modified digital image from the digital image by
performing the first digital image editing operation
utilizing the commonly supported digital image file

type.

10. The system of claim 9, wherein the one or more
processors are further configured to cause the system to
perform operations comprising determining the digital
image file type hierarchy by accessing the second set of
supported digital image file types comprising a list of
supported digital image file types arranged according to
information richness.

11. The system of claim 9, wherein selecting the com-
monly supported digital image file type comprises selecting,
from the first set of supported digital image file types, a
supported digital image file type ranked highest in the digital
image file type hierarchy.

12. The system of claim 9, wherein executing the plurality
of digital 1image editing operations further comprises per-
forming the second digital image editing operation to gen-
crate the modified digital image from the commonly sup-
ported digital image file type.

13. The system of claim 9, wherein the one or more
processors are further configured to cause the system to
perform operations comprising:

recerving, via a client device, user interaction indicating a
third-party digital image editing operation from a third-
party system to include within the digital image opera-
tion sequence;

determiming a third set of supported digital image file
types associated with the third-party digital image
editing operation; and

selecting a second commonly supported digital image file
type shared by the second set of supported digital
image file types and the third set of supported digital
image lile types by comparing the second set of sup-
ported digital image file types with the third set of
supported digital image file types.

14. The system of claim 13, wherein executing the digital
image operation sequence to generate the modified digital
image from the digital image further comprises causing the
third-party system to perform the third-party digital image
editing operation utilizing the second commonly supported
digital image file type.



US 11,914,681 B2

37

15. The system of claam 9, wherein the one or more
processors are further configured to cause the system to
perform operations comprising:

receiving a third digital image editing operation to include

within the digital image operation sequence after the
second digital image editing operation;
determining that supported digital image file types from
the second set of supported digital image file types are
incompatible with supported digital image file types
from a third set of digital image file types associated
with the third digital image editing operation;

selecting a fourth digital image editing operation associ-
ated with a fourth set of supported digital image file
types compatible with both the second set of supported
digital image file types and the third set of digital image
file types; and

incorporating the fourth digital image editing operation

within the digital image operation sequence after the
second digital image editing operation and before the
third digital image editing operation.

16. A computer-implemented method for deep image
manipulation utilizing global and spatial autoencoders, the
computer-implemented method comprising:

receiving a request via a client device to perform a digital

content operation sequence for editing a digital content
item, the digital content operation sequence comprising
a first digital content editing operation and a second
digital content editing operation;

determining a first set of supported digital content opera-

tion features for the first digital content editing opera-
tion and a second set of supported digital content
operation features for the second digital content editing
operation; and

selecting a commonly supported digital content operation

feature shared by the first set of supported digital
content operation features and the second set of sup-
ported digital content operation features by comparing,
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the first set of supported digital content operation
features and the second set of supported digital content
operation features; and

executing the digital content operation sequence by per-

forming the first digital content editing operation uti-
lizing the commonly supported digital content opera-
tion feature and by performing the second digital
content editing operation.

17. The computer-implemented method of claim 16,
wherein receiving the request to perform the digital content
operation sequence comprises recerving a first user iterac-
tion selecting the first digital content editing operation and
a second user iteraction selecting the second digital content
editing operation.

18. The computer-implemented method of claim 16,
wherein determining the first set of supported digital content
operation features comprises identifying a ranked list of
digital content operation features associated with the first
digital content editing operation.

19. The computer-implemented method of claim 16, fur-
ther comprising:

recerving an indication to perform a second digital content

operation sequence comprising additional digital con-
tent editing operations; and

extending the digital content operation sequence to the

second digital content operation sequence by executing,
the second digital content operation sequence utilizing
a modified digital content item generated by executing
the digital content operation sequence on the digital
content 1tem.

20. The computer-implemented method of claim 16, fur-
ther comprising determining the first set of supported digital
content operation features for the first digital content editing
operation by determining supported digital image file types
for a digital image editing operation.
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